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RAAS 


Renin Angiotensin Aldosterone System (RAAS) 


RAAS is central to the control of 
extracellular fluid volume (ECFV) 
and blood pressure. 



RAAS - History 


• In 1898, Tigerstedt and Bergmann described the prolonged vasopressor 
effects of crude kidney extracts and named the unidentified active substance 
"renin," based on its organ of origin. 

• in 1934, Goldblatt and colleagues: renal ischemia induced by clamping of the 
renal artery could induce hypertension. 

• 1950s: 

• Skeggs and colleagues discovered Ang I and II. 

• Later, they demonstrated that Ang I was cleaved by "angiotensin-converting 
enzyme," to generate Ang II. 

• Laragh, Genest, Davis, Ganong, and their colleagues, discovered that Ang II 
also stimulated the release of the adrenal cortical hormone aldosterone 
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Angiotensin II Plays a Central Role 
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Drug 

Trade name 

ACE inhibitors 



Benazepril 

Lotensin 

Captopril 

Capoten 

Generic 

Enalapril 

Vasotec 

Fosinopril 

Monopril 

Lisinopril 

Prinlvil, Zestril 

Moexipril 

Uni vase 

Perindopril 

Aceon 

Quinapril 

Accupril 

Ramipril 

Altace 

Trandolapril 

Mavik 


Angiotensin II receptor antagonists 

Losartan 
Valsartan 
Irbesartan 
Telmisartan 
Candesairtan 


Cozaar 
Diovan 
Avapro 
Mi card is 
Atacard 
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ACEIs vs ARBs 


lry HTN 


Hypertension Research (2014) 37, 585-590 
© 2014 The Japanese Society of Hypertension All rights reserved 0916-9636/14 

www.nature.com/hr 



ORIGINAL ARTICLE 


Antihypertensive drug classes have different effects 
on short-term blood pressure variability in essential 
hypertension 


Natacha Levi-Marpillat 1,2,3 , Isabelle Macquin-Mavier 1,2 , Anne-Isabelle Tropeano 4 , Gianfranco Parati 3,6 
and Patrick Maison 1,2,3 
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ACEIs vs ARBs 


lry HTN 


[Intervention Review] 


0 Cochrane 

Library 

Cochrane Database of Systematic Reviews 


Angiotensin converting enzyme (ACE) inhibitors versus 
angiotensin receptor blockers for primary hypertension 


Edmond CK Li 1 , Balraj S Heran 2 , James M Wright 2 


Cochrane Database of Systematic Reviews 2014, Issue 8 
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Ramipril versus telmisartan 



ONTARGET 2006 

570/471 1 

575/4687 

Subtotal (95% Cl) 

4711 
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Total events: 570 (ARBs). 575 (ACE inhtoitors) 
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Total cardiovascular events 
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Cardiovascular mortality 


Study or subgroup 

ARBs 

ACE inhibitors 


n/N 
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1 Ramipnl versus telmisartan 



ONTARGET 2008 

337/471 1 

342/4687 

Subtotal (95% Cl) 

4711 

4687 

Total events: 337 (ARBs). 342 {ACE inhfcitors) 


Heterogeneity not applicable 
Test for overall effect: Z = 0.27 (P 
2 All other comparisons 

= Q79) 


DETAIL 2004 

2/100 

3/102 

Lacounciere 2000 

0/52 

0/51 

5ozen 2009 

0/22 

0/22 

Subtotal (95% Cl) 

174 

175 

Total events: 2 (ARBs), 3 (ACE inhibitors) 


Heterogeneity: not applicable 
Test for overall effect Z = 0.43 (P 

= Q67) 


Total (95% Cl) 

4885 
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Totai everts: 339 (ARBs). 345 {ACE inhibitors) 

Heterogeneity Chi 2 = 0 1 6. df = i (P = 0.69); I 2 =Q0% 
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Test for subgpoup differences: Oi'r 2 = 0. 1 6. df = I (P = 0.69). f 2 =0.0% 
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Fogan 201 1 

3/132 

7/130 

ONTARGET 2006 

465/471 1 

535/4687 

Subtotal (95% Cl) 

4843 

4817 

Total events- 468 (ARBs) 542 (ACE inhfcxtors) 
Heterogeneity: Chi 2 = 1 .1 1 . df = I (P = 029): l 2 = 10% 
Test for overall effect Z = 2.55 (P = OO 1 1 ) 
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New onset DM and CV disease 


OPEN 


Journal of Human Hypertension (2014) 28, 663-669 
© 2014 Macmillan Publishers Limited All rights reserved 0950-9240/14 

www.nature.com/jhh 



ORIGINAL ARTICLE 

Diabetes and CVD risk during angiotensin-converting enzyme 
inhibitor or angiotensin II receptor blocker treatment in 
hypertension: a study of 15 990 patients 

LP Hasvold 1 ' 2 , J Bodegard 2 ’ 3 , M Thuresson 4 , J Stalhammar 5 , N Hammar 6,7 , J Sundstrom 8 , D Russell 9 and SE Kjeldsen 10 



Journal of Human Hypertension (2014) 28, 663-669 
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ACEIs vs ARBs 

Diabetic nephropathy 


Renal outcomes with telmisartan, ramipril, or both, in ^ 

people at high vascular risk (the ONTARGET study): 
a multicentre, randomised, double-blind, controlled trial 


Johannes F E Mann, Roland E Schmieder, Matthew McQueen, Leanne Dyal, Helmut Schumacher, Janice Pogue, Xingyu Wang, Aldo Maggioni, 
Andrzej Budaj, Suphachai Chaithiraphan, Kenneth Dickstein, Matyas Keltai, KajMetsarinne, Ali Oto, Alexander Parkhomenko, Leopoldo S Piegas, 
Tage L Svendsen, KoonKTeo, Salim Yusuf, on behalf of the ONTARGET investigators 



Lancet 2008; 372: 547-53 


Aged 55 years or older with established atherosclerotic 
vascular disease or with diabetes with endorgan damage 


3399 excluded 

1123 poor compliance 
597 withdrew 
492 symptoms of 
hypotension 
223 hyperkalaemia 
64 elevated s-creatinine 
27 death 

872 other reasons 


8502 allocated telmisartan 
80 mg a day plus 
ramipril 10 mg a day 


Decrease in eGFR 



Lancet 2008; 372: 547-53 
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Dialysis, doubling of serum creatinine, and 

death 


Number of Percentage incidence of 
patients primary putcome 
In ramlpril group 


Primary composite 

17118 

134 

Diabetes 

6982 

17 0 

No diabetes 

10136 

11-0 

Overt diabetic nephropathy 

516 

47-0 

No overt diabetic nephropathy 

16602 

12 5 

No diabetes, no hypertension 

3819 

90 

Diabetes or hypertension 

13299 

14-7 

Microalbuminuria or 

2673 

27-3 

macroalbuminuria 



No microalbuminuria or 

12990 

105 

macroalbuminuria 



eGFR<60 m7min/l-73 ni 2 

4046 

192 

eGFRa60 nV/min/1-73 m 2 

12945 

114 

History of hypertension 

11780 

146 

No history of hypertension 

5333 

108 
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Diabetic nephropathy 
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Study of ACEI versus ARB in Managing 
Hypertensive Overt Diabetic Nephropathy: 
Long-Term Analysis for Results 

Savas Ozturk a FuatSar b Olcay Bengi-Bozkurt b Rumeyza Kazancioglu a 

Department of a Nephrology and internal Medicine, Haseki Training and Research Hospital, Istanbul, Turkey 

100 DM and HTN with with GFR < 90 ml/min: 

* 59 patients: ACEIs 

* 41 patients: ARBs 


Blood Pressure 

Research 


Kidney Blood Press Res 297 
DOI: 1 0.1 1 59/000XXXXXX 
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Kidney Blood Press Res 2009 



Conclusion 


ACEIs and ARBs have similar outcomes in overt DNP. Their 
renoprotective effects can be observed in spite of uncon- 
trolled hypertension. 


Kidney Blood Press Res 2009 


ACEIs or ARBs in DN !!!!!!! 


Nephrol Dial Transplant (2015) 30: iil ii 1 42 
doi: 10. 1 093/ndtygfv 100 


Clinical Practice Guideline 



Nephrology Dialysis transplantation 


Clinical Practice Guideline on management of patients 

with diabetes and chronic kidney disease stage 3b 
or higher (eGFR <45 mL/min) 


Clinical Practice Guideline 


Statements 

3.2.1 We recommend that adults with CKI) stage 3b or 
higher (eGFR <45 mL/min/1.73 m 2 or on dialysis) 
and diabetes who have a cardiovascular indication 
(heart failure, ischaemic heart disease) be treated 
with an ACE-I at maximally tolerated dose (IB). 


Clinical Practice Guideline on management of patients 
with diabetes and chronic kidney disease stage 3b 
or higher (eGFR <45 mL/min) 


Nephrol Dial Transplant (2015) 30: iil-iil42 
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ACEIs vs ARBs 


Proteinuria 

Medicine 

Systematic Review and Meta-Analysis 


Effects of ACEIs Versus ARBs on Proteinuria or Albuminuria 

in Primary Hypertension 

A Meta-Analysis of Randomized Trials 

Rui Xu, MD, Shanmei Sun, MD, Yan Huo, MD, Lin Yun, MD, Shuai Iluang, MD, 

Guohua Li, MD, and Suhua Yan, MD 


Seventeen RCTs, including 17,951 patients 


Medicine 2015; 94(39):el560 


Effect on SBP 


ACEl ARB Mean Difference 


Studv or SubarouD 

Mean 

§D 

Total 

Mean 


Total 

Weiaht 

IV. Fixed. 95». Cl 

Ahmet M 2005 

1404 

14 

110 

1401 

13.2 

109 

9 0% 

0 301*3 30. 3 90) 

Gema Fernandez 201 3 

139 

18 

35 

138 

20 

28 

13% 

1 001-8 51.10 51) 

JOSE'LUN-O 2002 A 

120 

21 

14 

123 

15 

15 

0 7% 

-3 00 (-16.37, 10 37) 

JOSE'LUN-O 2002 B 

115 

15 

14 

120 

16 

15 

09% 

•5 00 H 6 28. 6 28) 

JOSE'LUN-O 2002 C 

114 

16 

14 

121 

10 

15 

1 2% 

•7 001-16 79. 2 79) 

LiuAiguo 2004 

137.8 

10.2 

30 

135.6 

8.2 

30 

5.3% 

2.20 (-2.48. 6.88) 

Uu Hong 2000 

142.7 

6.8 

26 

141.6 

5.7 

26 

101% 

1.10 (-2.31.4.511 

Oguzban Deyneti 2006 

125 

156 

12 

122.5 

18.3 

12 

06% 

2.50 (-11.11. 1611) 

Rosario ScagMone 2005 

134 

5 

17 

133 

6 

17 

8.5% 

1.00 (-2.71. 4 71) 

Shiming Zhu 2008 

128 

8 

28 

130 

9 

27 

58% 

-2.00 (-6.51. 2 51) 

Susumu 2007 

119 

3.5 

34 

120 

2.8 

40 

54.7% 

-1 00 (-2 46. 0 46) 

Wes Lacourciere 2000 

1455 

18 2 

40 

1483 

17.1 

38 

19% 

-2 801-10 63.5 03) 

Total (95S Cl) 



374 



372 

100.0S 

-0.50 (-1.58. 0.58) 


Heterogeneity Chi*= 6.87. df = 11 (P= 0 81);P= 0% 
Test for overall effect Z = 0.90 (P = 0.37) 


Mean Difference 
IV. Fixed. 95% Cl 
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ACR and AER 


ACEI ARB Std. Mean Difference 


Study or Subaroup 

Mean 

SD 

Total 

Mean 

SO 

Total 

Wemht 

IV. Random. 95% Cl 

1.1.1 ACR 
Carl Erik 2008 

5216 

1061 

46 

6365 

972 

49 

59% 

*1 121-1 56, 0 69) 

Oema Fernandez. 201 3 

680 

210 

35 

1,010 

280 

28 

5 9% 

•1.34 M 89,-0 79] 

JOSELUN-O 2002 

1,830 

680 

14 

2,180 

490 

15 

58% 

•0 58 (-1 32.017] 

ONTARGET 2008 

1 1.67 

0.18 

8427 

11.05 

018 

8313 

6.0% 

3.44 (3 40. 3 49) 

SMming Zhu 2008 

215 

54 

28 

211 

52 

27 

5.9% 

0.07 [-0 45. 0.60] 

Susumu 2007 

145 

92 

34 

735 

84 

40 

5.9% 

0.81 10.33.1.28] 

Telsuya 2009 

41.5 

21 8 

27 

479 

285 

26 

5.9% 

-0.25(0.79. 0 29] 

Subtotal (95% Cl) 



8611 



8498 

41.2% 

0.151-1.88.2.19) 


Heterogeneity Tau 1 = 7 46. Chi 1 = 1 21 9 58. df = 6 (P « 0 00001 >; P = 1 00% 
Test for overall effect 2* 0 IS (Ps 0 88) 


Std. Mean Difference 
IV. Random, 95% Cf 



1.1 2 AER 


Ahmet M Sengul 2005 C 

157 

37 

48 

164 

385 

48 

59% 

•01 8 (-0 58. 0 22] 

Dang U-)ie20l2 

460 

330 

58 

370 

410 

58 

59% 

0 24(0.13. 0 61) 

DETAIL 2004 

41 25 

165 

130 

33.05 

180.1 

120 

59% 

0.05 (-0.20, 0 30) 

U Honglin 2008 C 

106 84 

3369 

48 

102 84 

37 21 

50 

59% 

0.11 (-0 28.0 51) 

Uu Aiguo 2004 

291 6 

37.2 

30 

264 6 

27 

30 

59% 

0 82(0 29,1 35] 

Uu Hong 2000 

784 

349 

26 

81 5 

34 2 

26 

59% 

-0 09(0 63,0 46] 

Oguzban Deyneli.2006 8 

17.5 

7.4 

12 

193 

8.4 

12 

5.8% 

•0.22 (-1.02. 0.58) 

Rosario Scagiione.2005 

330 

170 

17 

210 

110 

17 

5.8% 

0.82(0.11.1.52] 

Tan F.2010 

1.237 

316 

16 

1,114 

298 

18 

5.8% 

0.39 (-0.29, 1.07) 

Yves Lacourciere 2000 C 

23 26 

812 

40 

2882 

4 54 

38 

59% 

•0 83 (-1 29,-0 37] 

Subtotal (95% Cl) 



425 



417 

58.8% 

0.09 [-0.18. 0.36] 

Heterogeneity Tau* =013, 

o 

* 

n 

8 

69. df= 

9 (P = 

0 0003); 

I* * 71 % 




Test for overall effect Z = 0 

o 

ii 

CD 

52) 







Total (95% Cl) 



9036 


8915 

100.0% 

0.13 (.1.03, 1.29] 


Heterogeneity Tau* = 5 88. Chi* = 3147.77. df = 16 <P « 0 00001), P = 99% 
Test for overall effect Z = 0 22 (P = 0 83) 

Test for subarouo differences Chi* = 000 df= 1 (P = 0951 l*=0% 
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ACEI ARB 


Adverse reactions 


AC El ARB Odds Ratio 

Study .QflubflroyjB Sygnt§ T fttaj .Eygnt $ T .Qtgj W eight yjj^BaP.d9.m 1 9§S.Cj 


Ahmet M Sengul 2005 C 

15 

110 

12 

109 

136% 

1 28 [0 57, 2 87] 

Carl Erik 2008 

5 

64 

2 

66 

65% 

2 71 [0 51.14.51] 

DETAIL 2004 

30 

130 

20 

120 

15 6% 

1 50 [0 80, 2.82] 

Gema Fernandez. 201 3 

5 

35 

5 

28 

86% 

0.77 [0.20, 2.97] 

U Honglin 2008 C 

3 

53 

0 

52 

26% 

7.28 [0.37. 144.461 

Uu Aiguo 2004 

6 

30 

1 

30 

4 4% 

7 25 [0 82, 64.46] 

Liu Hong 2000 

6 

26 

4 

26 

8.2% 

1.65 [0.41,6.71] 

ONTARGET 2008 

149 

8576 

229 

8542 

196% 

0.64 [0.52, 0.79] 

Shiming Zhu 2008 

2 

30 

1 

30 

3.7% 

2 07 [0 18. 24.15] 

Susumu 2007 

6 

40 

0 

40 

2.8% 

15.26 [0.83. 280.72] 

Tan F.2010 

4 

16 

0 

18 

2.6% 

13.32 [0.66. 269.84] 

Tetsuya 2009 

2 

27 

0 

26 

25% 

5.20 [0.24,113.59] 

Wes Lacourciere 2000 C 

5 

51 

6 

52 

9.3% 

0.83 [0.24, 2.92] 

Total (95% Cl) 
Total events 

238 

9188 

280 

9139 

100.0% 

1.53 [0.91,2.58] 


Heterogeneity: Tau*= 0.35; Cht*= 27 99, df= 1 2 (P = 0.006); 57% 

Test for overall effect Z= 1.61 (P = 0.11) 


Odds Ratio 
im Random. 95*. Cl 


♦ 


♦ 

♦ 
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With or without DM 


ACEI 


ARB 


Std. Mean Difference Std. Mean Difference 


Study pr Subgrou p 


Mean SD Total Mean SO Tota> Weight IV. Random. 95S Cl 


tV. Random. 95% Cl 


1 . 1.1 Witn DM 


Ahmet M Sengul 2005 C 

157 

37 

48 

164 

385 

48 

68% 

-0.18 [-0 58. 0 22) 

Carl Erik 2008 

5216 

1061 

46 

6365 

9 72 

49 

67% 

-1.1 2 FI 56.-0 69) * 

DETAIL 2004 

41 25 

165 

130 

33 05 

1801 

120 

74% 

0 05 [-0 20, 0 30) 

Gema Fernandez. 2013 

680 

210 

35 

1.010 

280 

28 

6.1% 

-134 FI. 89. -0.79) * 

LI Honglin 2008 C 

106.84 

33.69 

48 

102.84 

37.21 

50 

6.8% 

0.11 F0.28.0.51) 

Oguzban Deyneii.2006 B 

17.5 

7.4 

12 

19.3 

8.4 

12 

5.0% 

-0.22 FI 02, 0 58) 

Susumu 2007 

145 

92 

34 

73.5 

84 

40 

6.5% 

0.81 10.33,1 28) 

Tan F 2010 

1,237 

316 

16 

1,114 

298 

18 

55% 

0.39 F0.29. 1 07) 

Yves Lacourciere 2000 C 

2326 

812 

40 

2882 

4 54 

38 

66% 

-0 83 FI 29,-0 37] «■ 

Subtotal (95% Cl) 



409 



403 

57.5% 

-0.26 [0.69,0.17) 


Heterogeneity; Tau*= 0.37; 
Test for overall effect 1 - 1 . 


Chi 1 = 67.00. df- 8 <P « 0.00001); P= 88% 
19 (P= 0.24) 


1.1.2 Without OM 


Dang U-jie 2012 

460 

330 

58 

370 

410 

JOSE'LUN-O 2002 

1.830 

680 

14 

2,180 

490 

Uu Aiguo 2004 

291 6 

37.2 

30 

264 6 

27 

Uu Hong 2000 

78.4 

34.9 

26 

81.5 

342 

Rosario Scaghone.2005 

330 

170 

17 

210 

110 

Shlming Zhu 2008 

215 

54 

28 

211 

52 

Tetsuya 2009 

41.5 

21.8 

27 

47.9 

285 

Subtotal (95S Cl) 



200 




Heterogeneity; Tau*= 0.13; ChP= 16 37. df= 6 (P = 0.01); P* 63% 
Test for overall effect Z = 0.92 (P = 0.36) 


58 

7.0% 

0.24 F0.13, 0 81) 


15 

30 

5.2% 

63% 

-0.58 FI 32, 0.1 7) • 
0 82(0 29, 1 35) 

» 

26 

6.2% 

•0.09 F0.63, 0 46) 


17 

27 

5.4% 

6.3% 

6.2% 

42.5% 

0.8210.11,1.52) 


0.07 F0.45, 0.60) 


26 

199 

-0.25 F0.79, 0 291 

0.16 [0.18, 0.50) ** 



Total (95% Cl) 609 602 100.0*. 

Heterogeneity; Tau*= 0.29; ChP= 92 32. df= 15 CP * 0.00001); P= 84% 

Test for overall effect Z = 0.55 (P = 0.58) 

Test far suharnun differences ChP= 2 ?fi df=1fP = Q13) P=55?% 


•0.08 1.0.38, 0.21) 
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Angiotensin-Converting Enzyme Inhibitors or <D Cross Mark 

Angiotensin Receptor Blockers in Patients 
Without Heart Failure? Insights From 254,301 
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ACEIS vs placebo 


Outcome 

No. of 
Studies 

Events 

ACEi 

Participants 

Events 

Placebo 

Participants 

Heterogeneity 

(I 2 ) 

RR <95% Q) 
(Random) 

RR (95% Cl) 
(Fixed) 



Ail-cause mortality 

40 

2216 

31.199 

2424 

31.199 

375% 

0.89 (0801.00) 

0.91 (0.86-096) 

H 


Cardiovascular mortality 

31 

1210 

29.716 

1408 

29,716 

50.3% 

0.83 (0.70-0.99) 

0.85 (0.79-0.92) 

H 


Ml 

2 A 

1360 

28507 

1632 

28507 

0.0% 

083 (078-0.90) 

0.83 (078-0.90) 

H 


Angina 

12 

2022 

19.730 

2177 

19.730 

41.1% 

095 (0.B5-I.07) 

0.93 (0.87-0.99) 

H 


Stroke 

21 

661 

26.962 

786 

26.962 

5.3% 

0.85 (0.75-0 ^5) 

0.85 (0.76-0.94) 

H 


Heart failure 

16 

927 

26.832 

1 196 

26.832 

25.3% 

0 76 (0.67-0.87) 

0.77 (0.7 1-0.84) 

M 


Revascularisation 

12 

2741 

23.685 

2937 

23.685 

10.6% 

0.93 (0.8S-099) 

0.93 (0.89-0.98) 

H 


New-on set diabetes 

5 

1010 

14.911 

1180 

14.911 

39.6% 

0.84 (0.75-095) 

0.86 (0.79-0.93) 

H 


Drug withdrawal 

22 

5075 

24574 

4043 

24574 

89.6% 

1.50(174-1 81) 

1.24(1.19-1.29) 


H 

ESRD 

7 

89 

3121 

157 

3121 

0.0% 

057 (0.44-0.74) 

057 (0.44-0.74) 

h*H 


Doubling of create me 

A 

105 

3028 

171 

3028 

47.3% 

059 (0.41-0.86) 

0.62 (0.49-0.80) 

hH 


Hyperkalemia 

10 

16 

1148 

II 

1 148 

0.0% 

179 (0.62-2.68) 

179(0.62-2.68) 

•— 

1 
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ARBs vs placebo 


Outcome 

No. of 
Studies 

Events 

ARBs 

Participants 

Events 

Placebo 

Participants 

Heterogeneity 

</*) 

RR <95% Q) 
(Random) 

RR (95X Cl) 
(Fixed) 



All-cause mortality 

20 

2993 

33.141 

2973 

33.141 

0.056 

1.01 (0.96-1.06) 

1.01 (0.96-1.06) 

1 

1 

Cardiovascular mortality 

15 

1560 

29.402 

1541 

29.402 

27.7% 

1.02 (0.92-1 14) 

1.01 (094-1.08) 

1 

1 

Ml 

12 

761 

29.391 

814 

29.391 

0.0% 

093 (0.85-1 03) 

0.93 (0.85-1 03) 

h 


Angina 

7 

560 

9614 

584 

9614 

0.0% 

0.97(0.86-1.08) 

0.97 (0.B6-I.08) 

l« 

1 

Stroke 

12 

1663 

29.555 

1825 

29355 

0.0% 

091 (085-097) 

091 (085-097) 

H 


Heart failure 

10 

1052 

24.327 

1187 

24.327 

0.0% 

0.89 (0.B2-096) 

0.89 (0.82-0.96) 

H 


Rcvasc ulan Litton 

6 

777 

9400 

853 

9400 

44.4% 

0.89 (0.76-1.06) 

092 (0.83-1.01) 

1* 


New-on set diabetes 

4 

2122 

20.208 

2396 

20.208 

0.0% 

O ff? (0.84-095) 

0.09 (0.84-095) 

H 


Drug withdrawal 

14 

3509 

27.907 

3262 

27.907 

78.0% 

1 03 (0.90-1.18) 

107(102-1.12) 


i 

E5RD 

4 

301 

4566 

383 

4566 

0.0% 

0.81 (0.70-0.94) 

0.81 (0.70-0.94) 

H 


Doubling of creat mine 

5 

429 

4650 

501 

4650 

56.7% 

0.88 (0.71-1 10) 

0.86 (0.75-0.98) 

i- 


Hyper Kcicmia 

1 1 

521 

22.881 

249 

22.881 

36.4% 

1.99 (158-149) 

205 (176-2.39) 


w 
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ACEIs vs ARBs 



No. of 


ARBs 


ACEi 

Heterogeneity 

RR (95X Cl) 

RR <95X CD 



Outcome 

Studies 

Events 

Participants 

Events 

Participants 

(/ 2 > 

(Randomi 

(Fixed) 



All -cause mortality 

7 

1003 

IUII 

1027 

11.211 

0.096 

Q98 (0.90-1.07) 

Q98 (0.90-1.07) 

1* 

>1 

Carc-tovascuiar mortality 

5 

601 

8990 

605 

8990 

0.026 

1.00(089-1.12) 

1.00(0.89-1.12) 

h 

H 

Ml 

5 

457 

10.781 

429 

10.781 

0.056 

1.07(0.94-1.22) 

1.07(0.94-1.22) 

1 


Angina 

1 

536 

8542 

567 

8542 

NA 

Q95 (0.84-107) 

095 (0.84-107) 

1- 


Strode 

4 

386 

10.729 

421 

10.729 

0.06 

092 (0.B0-I.06) 

092 (O.BO-1.06) 

b* 


Heart fa lure 

3 

549 

8842 

524 

8842 

0.056 

1.05 (0.93-1.19) 

1.05 (0.93-1.19) 

I- 

■H 

Rcvasoi tarnation 

1 

1290 

8542 

1269 

8542 

NA 

1.02 (0.94-1.10) 

1.02 (094-1.10) 

1 

H 

New-on set diabetes 

2 

404 

0.429 

372 

10.429 

0.036 

1.09 (095-1.26) 

1.09 (095-1.26) 

\ 


Drug withe*- awaJ 


558 

1 1.317 

738 

11,317 

77.296 

Q78 (0.49-1.25) 

Q72 (0.65-0.81) 

W 



ESRD 

2 

67 

8648 

76 

8648 

69.356 

080 (0.41- 1 -53) 

088 (063-1.22) 

h— 

H 

Doublng of creatirune 

1 

155 

8542 

140 

8542 

NA 

l.ll (0.88-140) 

l.ll (0 88-1 40) 

h 

— H 

Hyperfcaiema 

4 

295 

8938 

292 

8938 

0.056 

101 (0.86-1.19) 

101 (0.86-1.19) 

h 

H 
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Comparative Effectiveness of Angiotensin II Receptor Blockers 
Versus Angiotensin-Converting Enzyme Inhibitors Following 
Contemporary Treatments in Patients with Acute Myocardial 
Infarction: Results from the Korean Working Group 
in Myocardial Infarction (KorMI) Registry 


l*il Sang Song 1 • Sang-Hoon Seol 1 • Guang-Won Seo 1 • Dong- kit* kini 1 • 
ki-Hun kim 1 • Jeong Hoon Vang" • Joo-Yong Hahn" • Hyeon-Cheol Gwon" • 
Youngkeun Ahn 3 • My ung Ho Jeong 3 • Young Bin Song 2 • Doo-II kim 1 • 

Other korean Working Group in Myocardial Infarction (KorMI) Registry Investigators 


| Koi Ml (m = 14,329) 


1 


AMI not confirmed (« - 54) 

1 

| STEM I orNSTEMI (n = 14,275) 




Non PCI (n = 2,809) 


| Treated with PCI </? « 11 ,466) 




> In-hospital CABG (w = 26) 

> In-hospital death ( n - 460) 


Discharge with survival 
(n= 10.980) 



r Missing value on ARB or 
ACEl (n S40) 

> Patients receiving both ARB 
and ACEl ( n = 58) 

> Patients receiving neither of 
ARB nor ACE I (n = 1,508) 







l 

ARB 

(* = 2,281) 


ACEl 
(» = 6,293) 


Am J Cardiovasc Drugs (2015) 15:439-449 


Cardiac death or Ml 



ACEI 

ARB 


Am J Cardiovasc Drugs (2015) 15:439-449 


Focus of the Talk 

RAAS 

ACEIs vs ARBs: 

■ lry Hypertension 

■ New onset DM and CV disease 

■ Diabetic nephropathy 

■ Proteinuria 

■ Patients without HF 
■After Ml 

■ Risk of AF and stroke 

■CV outcomes in PD patients 


ACEIs vs ARBs 


Risk of AF and stroke 


9 

EUROPEAN 

society or 

CARDIOLOGY® 


European Heart Journal 
doi:10.1093/eurheartj/eht507 


CLINICAL RESEARCH 


Antihypertensive treatment and risk of atrial 
fibrillation: a nationwide study 

Sarah C.W. Marott 1 ’ 3 , Sune F. Nielsen 1 ’ 3 , Marianne Benn 1,2 ’ 3 , 
and Borge G. Nordestgaard 1 ’ 3 * 

1 Department of Clinical Biochemistry, Herlev Hospital, Copenhagen University Hospital, Herlev Ringvej 75, DK-2730 Herlev, Denmark; department of Clinical Biochemistry, Gentofte 
Hospital, Niels Andersens Vej 65, 2900 Hellerup, Denmark; and 3 Faculty of Health and Medical Sciences, Copenhagen University Hospital, University of Copenhagen, Blegdamsvej 3B, 
2200 Copenhagen N, Denmark 


Received 6 January 2013; revised 7 October 20 1 3; accepted 2 1 November 20 1 3 


/AN 



European Heart Journal, 2013 









ACFi v*. 
|5-blocker 

No. ol’ 
Panic ipants 

4R 658 

No. ot 
events 

2012 

incidence rate 
per 10 000 
person-years 
56 j6 
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Adult ESKD patients who intiated dialysis from 2007- 
2011, were stable on peritoneal dialysis by day 90 of 
dialysis, and had continous Medicare A, B, & D from 

da y 1-90 of dialysis. 

N=4,949 




Restrict to patients who filled at least one prescription 
for an ACEI or ARB during day 1-90 of diaysis. 


N=2,063 


■ • 

\ / 

NX 

Exclude patients who filled a prescription for both an 
ACEI and ARB from day 1-90 of diaysis. 


N= 1,892 



Outcome 

Analysis 

Exposure 

group 

N 

Number of 
events 

Follow-up time (years) 

Incidence rate (per 
100 person-years) 

Hazard ratio 
(95 % Cl) 

Mean ± SD 

Median 

Death, ischemic stroke, or 

ITT 

ARB user 

741 

237 

1.55 

± 

120 

1.25 

20.6 

0.94 (0.79-1.1 1) 

myocardial infarction 


ACEI 

1 151 

387 

1.52 

± 

1.17 

1.22 

22.1 




user 










AT 

ARB user 

741 

83 

0.73 

± 

0.81 

0.44 

152 

0.88 (0.66-1.16) 



ACEI 

1 151 

148 

0.73 

± 

0.81 

0.45 

17.6 




user 










ITT. 

ARB user 

432 

127 

1.32 

± 

1.00 b 

1.08 b 

223 

0.90 (0.71-1.14) 


>1 yr 

ACEI 

662 

212 

1.27 

± 

1.00 b 

1.07 b 

252 



on 

user 










PD a 










A 11 -cause mortality 

ITT 

ARB user 

741 

209 

1.67 

± 

1.23 

1.43 

16.9 

0.92 (0.76-1.10) 



ACEI 

1 151 

346 

1.64 

± 

1 22 

1.33 

18.4 




user 










AT 

ARB user 

741 

65 

0.76 

± 

0.84 

0.46 

1 1_5 

0.81 (0.69-1.11) 



ACEI 

1 151 

123 

0.75 

± 

0.82 

0.46 

142 




user 










ITT. 

ARB user 

464 

128 

1.38 

± 

1.00 b 

1.1 6 b 

20.0 

0.94 (0.75-1.19) 


>1 vr 

ACEI 

701 

204 

1.36 

± 

1.00 b 

1.20^ 

21.4 



on 

user 










PD a 










Cardiovascular death 

ITT 

ARB user 

741 

88 

1.67 

± 

123 

1.43 

7.1 

1.06 (0.80-1.41) 



ACEI 

1 151 

126 

1.64 

± 

122 

1.33 

6.7 




user 










AT 

ARB user 

741 

31 

0.76 

± 

0.84 

0.46 

53 

0.97 (0.61-1.55) 



ACEI 

1 151 

48 

0.75 

± 

0.82 

0.46 

5_5 




user 










ITT, 

ARB user 

464 

51 

1.38 

± 

1.01 b 

l.U b 

8.0 

1.13 (0.78-1.66) 


>1 vr 

ACEI 

701 

68 

1.36 

± 

1.01 b 

1.19 b 

7.1 



on 

user 










PD a 
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